Chlorpromazine inhibits cochlear function in guinea pigs.
Outer hair cell (OHC) electromotility provides mechanical positive feedback that functions as the cochlear amplifier. In isolated OHCs, chlorpromazine shifts the electromotility voltage-displacement transfer function in a depolarizing direction without affecting its magnitude. This study sought to measure the effects of chlorpromazine on cochlear function in vivo. Salicylate, a drug that greatly reduces the magnitude of electromotility, was used for comparison. Perilymphatic perfusion of the guinea pig cochlea with chlorpromazine or salicylate increased the compound action potential (CAP) threshold across the frequency spectrum (1-20 kHz). Both drugs also increased distortion product otoacoustic emission (DPOAE) thresholds in the higher frequencies (10-20 kHz). Complete reversibility of these effects occurred after washout. Both drugs demonstrated concentration-dependent reductions in cochlear function that followed sigmoidal curves with similar fits to previously reported results in isolated OHCs. The endolymphatic potential was not affected by either of these drugs. Thus, chlorpromazine inhibits cochlear function in a manner consistent with what would be expected from data in isolated OHCs. This suggests that shifting the electromotility transfer function correspondingly reduces the gain of the cochlear amplifier.